This correlational study explored the relationship between creative abilities and selected meta-learning competences.
INTRODUCTION
The main purpose of this study was to explore the relationship between creative abilities and selected meta-learning competences. More specifically, we were interested in exploring these links among future teachers. Indeed, researchers think of the process of the teacher's professional development in terms of lifelong learning and "becoming a teacher" (Beavers, 2009; Day, 2004; Duţă & Rafailă, 2014; Hammersley, 2006; Nicholls, 2000; Su, Feng, & Hsu, 2017; Yuen Sze Goh, 2015) . The need for the teacher's continual professional development is connected with the specific nature of this change-oriented profession (Day, 2004; Nicholls, 2010; Steffy, Wolfe, Pasch, & Enz, 2000) . Therefore, it seems vital that university teacher training programmes involve the preparation of creative teachers, open to new professional challenges (Abedini & Broujeni, 2016; Beghetto & Kaufman, 2009; Cochrane, Cockett, & Cape, 2007; Davies, 2006; Jeffrey, 2006; Freun & Holling, In the presented study, the notion of creativity was narrowed down to creative abilities. It was assumed that creative abilities encompass intellectual properties, including the ability to create something new and original.
Meta-learning
Meta-learning refers to "being aware of and taking control of one's own learning" (Biggs, 1985, p. 185) . Meta-learning is also defined as acquiring knowledge about one's own learning process and learning in different contexts, developing attitudes and beliefs that the way in which we learn and control this process is the right one, adequate to our thinking and acting capabilities and skills. It also includes the ability to use other people's knowledge about learning (Jackson, 2004) . The development of meta-learning skills involves understanding the way we learn, as well as having insight into our motivation and capacity to regulate our own learning process (Jackson, 2004) . The category of metalearning is conceptually related to metacognition (Daghistani, 2015; Wells & CartwrightHatton, 2004; Sariҫam, 2015; Stevanovic, Lalic, Batinic, Damjanovic, & Jovic, 2016) . Metacognition is understood as thinking about thinking and awareness of one's own cognitive processes (Kelly & Donaldson, 2016; Welling, 2007) . Literature reviews show that students' meta-learning capacity is usually measured by Meyer's (2004) Reflections on Learning Inventory (Lindblom-Ylänne, 2004; Meyer, Ward, & Latreille, 2009; Ward & Meyer, 2010 ).
In the presented research, we operationalized meta-learning as acquiring knowledge about the essence and objectives of learning as well as its internal and external determinants. The structure of meta-learning combines such categories as: meta-knowledge, meta-thinking and metacognition. Moreover, it was assumed that meta-learning competence is an internally motivated, self-regulated and consciously and responsibly used ability to plan, organize, monitor and assess one's own learning process, its sources, outcomes and determinants. Therefore, the process of meta-learning leads to a better understanding of how humans learn and how the individual learns. An important role here is played by motivation and capacity to regulate one's own learning process (Jackson, 2004) . Meta-learning is hardly possible without self-regulation (self-control, selfawareness), reflection, autonomy and responsibility. Meta-learning competence encompasses the intentional, internally-motivated and consciously undertaken cognitive activity of the learner, who seeks to understand and control his or her own thinking processes, understands memory processes, chooses the best learning methods depending on the current conditions and circumstances, organizes or co-organizes in the learners' commu-nity an optimum learning environment and, finally, perceives learning as a positive experience for themselves (Uszyńska-Jarmoc, 2015) .
The relationship between creativity and components of meta-learning
While there is a scarcity of studies on the relation between creativity and meta-learning competence, a substantial body of research allows for inferring some predictions regarding the connection between creative abilities and relevant factors serving as the components of meta-learning competence. An obvious category that is related to learning skills and serves as their output is academic achievement. Many studies have demonstrated that there is a positive, yet modest link between creativity and academic achievement (Dollinger 2011; Freund & Holling 2008; Gajda, 2016; Gajda, Karwowski, & Beghetto 2017; Gralewski & Karwowski, 2012) . It has been demonstrated that the correlation between students' creativity and academic achievement differs at different stages of education (Gralewski & Karwowski, 2012) . In senior secondary and higher education schools, the strength of this relationship is generally higher and the effect size varies from low to moderate. Researchers point to the reasons why the relationship between creativity and academic achievement differs (Gajda, 2015) . Intelligence is a key factor that seems to be involved in meta-learning processes. The studies which employed different methods of creativity and intelligence measurement have revealed differences in the intensity of the relationship between these two variables (Batey & Furnham, 2006; Batey, Furnham, & Safiullina, 2010; Jauk, Benedek, Dunst, & Neubauer, 2013; Kim, 2005; Preckel, Holling, & Wiese, 2006; Silvia, 2008) . Another candidate factor that may inform the meta-learning process is motivation to learn (Jackson, 2004) .
METHOD
The aim of the study was to determine the link between creativity and meta-learning competence and its components. This partially exploratory study was driven by the following research questions: what is the link between creativity and the meta-learning competence of pedagogy students? Are different components of meta-learning differently related to creative ability?
Participants
The study was conducted with a group of 250 Polish first-year students of pedagogy (15 males and 235 females) at the University of Bialystok (Poland). The participants were first-year undergraduate students (group A) and first-year graduate students (group B) of pedagogy. The average age of all subjects was 20.6. The average age of undergraduate students (group A) was 19.6 while for graduate students (group B) it was 20.6.
Instruments
Test for Creative Thinking -Drawing Production (TCT-DP) test sheet A and B Students' creative ability was measured by the Test for Creative Thinking -Drawing Production (Urban & Jellen, 1996) , test sheet A and B -in its Polish version (Matczak, Jaworowska, & Stańczak, 2000) . Urban's (1996) componential model of creativity provided the theoretical basis for the instrument. This instrument not only considers divergent, quantitative features but also aspects of quality such as "gestalt", composition and elaboration, as well as other components emphasized in the literature such as (mental) risk taking, unconventionality, affection and humour. On the test sheet, some special figural fragments are offered, which stimulate further drawing in a free and open, non-specified way. The students were asked to complete the uncompleted drawing somebody else had begun. The drawings were collected after completion, a maximum of 15 minutes being allowed for each drawing. The finished drawing product was rated by allocating points based on 14 evaluation criteria. The reliability of the Polish adaptation is α = .75 (Matczak, Jaworowska, & Stańczak, 2000) and in the current study, test reliability was even higher (α = .83). There is also compelling evidence for the validity of the TCT-DP (Dollinger, Urban, & James, 2004; Urban, 2004) .
My Learning Questionnaire
The 'My Learning Questionnaire' was developed by the authors of the current study. The first version the questionnaire consisted of 64 items. A study (Uszyńska-Jarmoc & Żak-Skalimowska, 2015) on 648 university students resulted in a 3-factor solution. The factors were as follows: 1) self-awareness -identifying and understanding the key problems connected with one's own learning, 2) knowledge -the student's general knowledge about human learning, 3) attitudes -emotional and cognitive assessment of problems related to human learning and one's own learning. The final version of the questionnaire consisted of 25 items loading on three factors. However, because previous studies have demonstrated some problems with the reliability of the third factor, a shortened version of the questionnaire was used in the current investigation. The reliability of both scales was satisfactory: α =.71 for self-awareness and α =.84 for knowledge.
RESULTS
As in this study we relied on a modified version of the questionnaire, we started with a Confirmatory Factor Analysis (CFA) to confirm the questionnaire's structure, which yielded the following results: CFI = .918 (comparative fit index); TLI = .907 (Tucker-Lewis index) and a RMSEA = .042 (root mean square error of approximation). All the factor loadings were relatively high and statistically significant. These findings indicate that the model describes the structure of the data well (Table 1) .
As a result of the modeling two constructs (latent variables) were identified: 1) selfawareness of learning -identifying and understanding the most important problems related to one's learning, 2) general scientific knowledge about human learning. The correlation between the latent factors was robust and significant (r = .70, p < .001). Descriptive statistics of TCT-DP scores are presented separately for both test sheet versions (A and B) as well as for the overall, aggregated score (see Table 2 ). The results of the student creativity tests show lack of clear differences in creativity levels measured with both test sheet versions (A and B) of the TCT-DP. The correlation between version A and B is r = .66 (p < .001), thus showing the high reliability of both versions. Table 2 Descriptive Statistics for the Instruments Used in the Study
The Relationship between Creativity and Components of Meta-learning Consistent with our expectations the two dimensions of meta-learning were related to the creative abilities of students. We emphasize, however, that although the correlations were statistically significant, the effect size of these links was weak (Table 3) . Table 3 The Links Between Creative Abilities and Meta-learning Components
Note: * p< .05, ** p< .001
Of note, the link between characteristics of meta-learning and creative abilities were not moderated by the level of studies -the links among undergraduate and graduate students were similar in the case of self-awareness of learning (interaction term's p = .78) and knowledge about learning (interaction term's p = .35) (see Figure 1 ). 
DISCUSSION AND CONCLUSIONS
This study largely confirms the hypothesis that there is a positive relationship between creative abilities and meta-learning competences among pedagogy students. Although not impressive in terms of the effect size, the correlation was indeed statistically significant, suggesting that these two characteristics may be associated.
The correlation between creativity and components of meta-learning competences have been previously hypothesized, but although creativity researchers have demonstrated that there is a relationship between creativity and academic achievement (i.e. Dollinger 2011; Freund & Holling, 2008; Gajda, 2016; Gralewski & Karwowski, 2012; Gajda, Karwowski, & Beghetto, 2017) this was not a direct test of the reasoning explored in this study.
The positive relationship between creative abilities and meta-learning competences among pedagogy students may arise as a result of the fact that creative individuals are cognitively more flexible (Baas, Roskes, Sligte, Nijstad, & De Dreu, 2013; Zabelina & Robinson, 2010) . As a result, they may possess more self-awareness and may be more aware of their learning competencies. Creative people are usually more open and inquisitive, and at the same time, demonstrate greater autonomy. Therefore, the higher the level of creativity, the more aware they are of their own learning processes. Creativity is helpful in learning, as creative people are cognitively more curious and open to new challenges. Other research shows that there is a relationship between possessing knowledge in the area of metacognition, as well as skills in regulating cognitive processes and human creativity (Puryear, 2015) . A significant ability of creative people is possessing declarative knowledge in the area of learning and acquiring knowledge, which is related to having an awareness of one's strong and weak points, as well as the appropri-TCT-DP and Self-Awareness of Learning TCT-DP and Knowledge About Learning Figure 1 . The links between creative abilities (total score on TCT-DP A and B) and components of meta-learning among undergraduate and graduate students.
ate skills for regulating them (Puryear, 2015) . Creative persons are able to take advantage of the ability to develop a deeper analysis and achieve greater problem verification thanks to their awareness of metacognitive strategies. Research demonstrates that there is a relationship between conscious and controlled human learning (metacognition) and the person's characteristics as evidenced in the process of intentional learning (Kelly & Donaldson, 2016) .
Furthermore, in the present research study it was assumed that creativity and the meta-learning competence of pedagogy students are devlopmental in nature, and that as a result of having studied for longer, and preparing for entering the teaching profession,
graduate students should also demonstrate higher levels of creativity as well as metalearning competencies in comparison to undergraduates. Differences of this kind, however, were not found in the study.
Limitations and future studies
Due to the fact that the study was conducted on a small group of pedagogy students at one university, its representativeness for the whole student population is obviously limited. Therefore future studies, optimally longitudinal in nature, are needed to replicate and extend these findings. We also believe that more dynamic -qualitative and observational studies in students' natural surroundings are needed to better understand the intersections of creativity and meta-learning, as well as their development.
Recommendations
The creativity of pedagogy students and their meta-learning competence have potential for development. These skills can be improved in the process of their university education if they are provided with appropriate conditions conducive to creative learning. As Beghetto and Kaufman (2009, p. 297) mentioned: "Academic learning and creativity should be overlapping goals that can be simultaneously pursued in programs of advanced academics". The syllabi of particular courses in the curriculum for pedagogy students should include elements aiming at developing students' creativity in the area of cognition, cognition and motivation and action. Educational situations fostering creative thinking (fluency, flexibility, originality) should be created. It is vital to stimulate divergent thinking in pedagogy students and develop their ability to generate many solutions and ideas. It is very important to include activities aimed at developing the openness of future teachers to new ideas and experience in the process of teacher training, stimulating their cognitive curiosity and readiness to undertake new tasks and face professional challenges. Moreover, meta-learning competence should be developed from the first year of studies. Students should be prepared to take over the control over their own learning (Biggs, 1985) . In this context, we should develop students' knowledge about their own learning processes and learning in different contexts based on their own capacity and skills, their ability to think and act and to use other people's knowledge about learning (Jackson, 2004) . Therefore, it is useful to introduce "how to learn" courses to the curriculum. Additionally, students should be encouraged to create social and digital networks for team learning. Also, the methods of learning outcome verification could be modified, e.g. exams and tests verifying only learning outcomes could be replaced with portfolio preparation.
